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(54) EXTRACTION METHOD OF SAPONIN FROM GINSENG OR GYNOSTEMMA PENTAPHYLLUM AND 
FOOD CONTAINING SAPONIN EXTRACTED BY THE METHOD 

(57) Abstract: 

PURPOSE: A method for extracting saponin from ginseng or Gynostemma pentaphyllum and the food 
containing the saponin extracted by the method are provided, wherein the food has the diabetes and 
hyperlipidemiaHmproving effect. CONSTITUTION: The method comprises the steps of extracting 
ginseng or Gynostemma pentaphyllum by using hot ethanol or methanol and concentrating it under 
reduced pressure at a temperature of 50 deg.C to obtain the extract; dissolving the extract into distilled 
water to obtain a suspension, filtering the suspension to a soluble part and an Insoluble part, and 
removing fats from the water-soluble part by using chloroform, ether or methylene chloride; removing 
the chloroform, ether or methylene chloride from the fat-removed water-soluble part, and adsorbing it 
onto a nonlonic exchange resin for the column chromatography; and eluting It with distilled water to 
remove sugar and inorganic salts and re-eluting it with ethanol or methanol to obtain the saponin 
fraction. 
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(72) ^^:^} 

^ A) ^'TT^^^-i-^ tflol.4H303-i-2003Jt 

^1 ■^3h^^o^£2^ cfl ^ <^f3i|- E 2 - 501 



•& ^"g^ ^I-a- 2^ -tSlS^E-i Id (saponin)* «o^^ ^ <>1 'i'-'S<^l nl-e^- A>ivi* *ol-^ 

^ ^Jl, ol<2f 7^o] xlttj-, 'a-, -^7l<S -i-o] ^]7]^ JL^SSj A>S\1* <i;f-<>fl ^7>«l-7l nfl^oJI 4-^^ ^7>«-H ' 

£. 1 

91^. -i-si. ^}S.\i. n]o]^A^ M^^T], ;|.al- 
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-^■y^s^s ^- ^;(i)7l- 5)uz si^ 'g'a^^'y ^ -^-^^s 91 

ofl 0)1- ol*5s|.^ ^^1-^ Dfl^ ir|-5f^i «-:^l-7} >H^ol^i^^ ii}.axl ^gj-c^ej-a oj^o) ^>r^^o]i4 ^l** 

S] ^^1- ^^fe 7l^* - Hfe ^^S) 7l)^o) ^^Sfcf. 



^ # ^-a-^ '"^^-a 4°l-^(dammarane)7il Aj-Sijol^. ^ ^rfl iQo^^ o)>^ ^^s\o] 

91^ 9l^^(Panax spp) ^1- f^-^l^i -f i45fofl a^ -Jl-y-CPanax ginseng)^^ t)-^ ufej- oj^y-^ ^ 

#4^ ^e] cfi^l-f^^l ^fiVi^ ^^o] ^j7(A§e^t^^^5^: i^cfl^go^t^^ 4].^Va>, a^^, p. 252 (1995)), ^p]. 

^<^1 4-8- «H l-=r» ^^ls^>uZ(Bao, T. T., Effect of total saponin of panax ginseng on alio 
xan diabetes in mice. Yao Xue Xue Bao. 16, 618(1981) ^ Yokozaya, T., -f-, Studies on the mechanism of 
the hypoglycemic activity of ginsenoside-Rb2 in streptozotocin- diabetic rats. Chem. Pharm. Bull. (Tokyo). 
33, 869(1985)), S^Hf'^ 7)]a}S>^ S.^?} 9X-^t^ ^^-i -f ft ^^2] «fl^^ ^^Sffe ''i^T^ 

Si^(Yokozawa, T., Hyperlipemia-improving effects of ginsenoside-Rb2 in cholesterol-fed rats. Chem. 
Pharm. Bull. (Tokyo) 33, 722(1985) ^ Yamamoto. M., ^. Plasma lipid -lowering action of ginseng sapon 
ins and mechanism of the action. Am. J. Chin. Med. 11, 84(1983)). 



ZLS]JL cfT'V^Tl] A|-i^.g: cf^ ^^t}^ cf^ 4 «44(Cucurbitaceae) (Rhamnaceae) 

^# ^o] 9X^. -^4^K io), ^A-flD) ^s] ^52). Aj^ cf'^l-^^l (dammarane) 4iVd^ ^°]^^ 7]^o] oj, 
■^o] ^3is\o] Sii:^(Piacente, S., ■§•, New dammarane -type glycosides from Gynostemma pentaphyllum. J. N 
at. Prod. 58,512(1995) ^ Cui, J., ^ : Gynostemma pentaphyllum: identification of major sapogenins and 
differentiation from Panax species. Eur. J. Pharm. Sci. 8, 187(1999)). 



SV3). ^ 51.140] (Gynostemma pentaphyllum)^ ^^^s} % ^l^oMj^i 7.}^^ 4^^^^ 
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R., Wang, D.S., Zhou, H.: Clinical and experimental study on effects of yinchen wuling powder in preventi 

ng and treating hyperlipoproteinemia, Zhongguo Zhong Xi Yi Jie He Za Zhi, 16, 470(1996)). ^^.a) 1- 

^1* ^ "^h.^ S.^^ 7]^^§ ^)f-(Gynostemma Dried Extract(60N-DE-0005- 

A))ol X\%^ ^^Eflolcf. 



^eW, ^^m^] ^^^S] 7]^^^ H T^M] £^ # A>-g-S>C^ ^7] nfl^oll ZL ifl-g-t ^ ^ 80%!- 

"a-^^. 9m S.^]^ I'S- SL^^l- ^^£)cH ^jZ;^!!^^ ^ Cl-ol<>|E 'o]v]^ ^l-Eflolc:]-. 

^ $X^. n1-5}A-l, ^#1- rLi:flS7> o>id A>iid A^S-^# ^t-S}-^ -g#i*f7ll *J-'3-iLA^, ^ cfolo^Eofl 
^■El-'i 5!^^ ofl^^cf. 



z|-^ A}iVi^ 'S-^^ 7M)7> ^^)s]o1 oicf. djll- S.O] ufltVol^ ^7)1 97- 

32877J:<H1^ <?1^* # £^ <^l-g-*H ^^^S^ »^^o] 7]^^^c>] oj^^ ^e-jvl, 

^^^-^ o]-%-^'^}S.^ ^^^^ol^^jo] »}}-^o.^ cf^s^ <go] Al.ild3^■^^^ -d-g-A^ ^^E.^ 

•flt!-^-^ ^7fl ^1 92-256J:i^ ^^4^#* °l-8-*l-fe ^J--^^ 7llAls>al SifeiHl, ^J-A)^V Afi 

Idol iq-Jll^ <i].qB}. ^^Bj-ig acf^ SlSflA^ ^5. tflSl A^^^ V}^i\^7\] ^ ^ ^Jc^-. 

cflt^-'?]-^ ^7)1 98-66516s<^lt ^sfl SLisf -g-nfl ^^-^^ ol-g-©}^ U-'g, ^e^ji tflt_>^^ ^7)1 ^] 9 
9-457Jloll^ -S-Bfl ^# ^ ^^<=}^] JL^iSf aj-i^ - j^^s. o]^^].^ wj-^^ 7BA]sl-:il o|^cll, ^il 

i^tF^^ 4*1 ^71) 87-8586J:fflfe 4^ 'S«l2^-<*1:S(Amberlite) ^^^l* <^l-§-«H ^'^'ll ^-f € A>i\l 

^ u]7)-^aj^ ^^11- A>^tv ^-f-^fe ^^^Al A}- ^v^el *l5li- s>ji. o]m. t^A] f^s^i- efo.^ ::i ;^i]7l 

«).o^o> Sj-D^ ^^o] 4^S>711 «cf. 

cfltlV'?]^ ^7)1 7)1 99-84453J:<^l^ -^j^^A^^V t^o]c}o]^ c^]^]s]-20 ^^^^ '^]-%-^^ 'g-'S ^o] 7]7:fi 
S)o] 7}-^ol h)4ji, 100% #o| o)-\d 25% ^^^^ o)^s|.D^ Aj-ivi ^iTlSflo}: 5>^ T^^o) s;[cf. 

^7lsj D-'gi-^fe oi>y. ^sisi Aj-iia A^^^ ^#«Vfenl) t!-;qi7}- S^trf. 

Wi-'^o) ojif 7]^^| 

^ ""^^S: ^i-#t!- f^sflsl A}i\d ^%-^o\] tt}-€- ^^1^^ sfll*>fe ^AS., 91^ afe 1-sHl ^-H-^ A>ivi# ms-s. 
if-af aloj^A^ 57^^x11- oi^§H oL^^S. ^#S>fe ^^^S ^cf. 

ath, ^ ^i^-g- ^71 Af^vq^ ^-R-«ffe *J-'3-iiA^ ^ *c|-al^ll^^ ^l^^Vfe ^^^S. 
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^-g-^^tl Al-3E.\i^ # ^^<^ "ll- al^l^^^ J2«^^l (Amberlite XAD)<H1 ^^^A]^4. 



'^1'^, aloj^A^ jj7^^;^)- Amberlite XAD ^^^-^-^i Ai^s)o^_ Amberlite XAD-2 Amberlite XAD-471- «)■ 

<^7lA^, H]ol^A^ A>^5>^ o) ^ ^xll- ol^^^^M) :?Vc^.*l ^7]^4: =r ■§- 

7)1 €4. H^V, Hl<^l^A^ S^^xlsl TflA^sH ^A) A>^^ ^ oj^ o]^ol o;icf. 

'il'S-icf xi^sri-s^ l-sls-^-Ei Aj-iTd"?!-^ ^7)-*>7^q- i-siizf oi^o.^^ei z}-z^ ^t^^v Afivi* <a 

^ ^T^oflAi A>iid ^ao^ ^ ;g;s,|oil A}^^ Alls^ -Jl^CPanax ginseng)^! ^Is}^^ a]^(Ginseng Radix A 
lba)4 l--2l(Gynostemma pentaphyllum)5^ 7;l^v«-o] tg ^^]-(Gynostemmae Herba)^A-l, s.^ ^2:^ A):^f-^ Aj- 

-g-§>s^t^, :^-f<Hife ^^^-i: 7]^ ^ A}^t}^v^. 

4^ 5^^5^ ^nef^^ i4*2^(Spraugue-Dawley: SD) cflt}- 
^<y«}<^ A>^s)-^i4. i2Al^V *J-^(21~23r), «J-^(55%) i^i^HlAi AVa(;(i]<a;qi 

-MAjc^]! 
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^-a- 20 kg^ ^71] 4^ 80% oll^^a^ 200LS. 33j ^ SOTCofl'^i ^^«1-<^ 3.5kg 

■i- ^^1^. on^l- 8L<^1 ^ <^4*>^ l-§-^sf 7>-§-^S. M-ipi ms.S.S.W 20L5. 

331 1- 7l-g-^oi]Ai #SSif-^ ^iT^tV ^ Amberlite XAD-2 (Fluka, Switzerland) 20kgo)) ^ 

^^1^ aS^>S.rLEl)3ll- ^A)5l-^cf. ^# ^^=rl- ^>-§-*H -^^l-g^l l.Skg^ 



^#:*> 20kg# 80% ofl^^S-i- 300L^ ^^^^^ 33| ^#?}- ^ SOr^flAi ^^^V ^ 2.9kg* 
>I1S1«1-J1, ^A] 01112). .§.o^^V si-ol A>xid 1.0kg* '^9X^. 

^AH13 

STZ -^^ 'g-ii ?i<HiAi oj^y- A>sidsl ^^4 ■f-<*l 

STZ(streptozotocin)* ^4«f«1 '^'ij^l- -H-^M^ cn«^><^ ^>7l ^AHjioflAi ^#^1- o]^ A>i\i-S- 7)1^1 

kg'a- 1. 5, lOmg ^<i^SM •%-^<^ I'S- ^J-ef 3)-#* Al^^j-ojcf. 

5^^ SD^l 241^1-ell- 10°J^V Al-^*H ^*Al^ ^ ^]^^ ^^sf^cf. 16A)^V ^^a]?1ji, 20D>e) 

(STZ ■f-<^?)oflfe ^l-Tll «1) ^Si^ AlB SA> ^^ojj (lOmM. pH4.5)ofl STZl- ^}-%- ^^^fl ^^llf' kg'^ 45ing -g- 

^4*1-Stf. ^Aj. 2O0g'3- 0.5ml^ «}534. ^Af ^ 72Al^> -^-^V Af^sf f-^ 4^ ^ai^> ^ Sa]:?} €^ 

Al?):a STZ ^ tfls^oj 22 #o.^-f-El ^llt«H 1^* l-^- 7]^^^ ONE TOUC 

H" BASIC" Meter (LIFESCAN, USA) ^ ONE TOUCH "test strip* Af-g-s}?^^)-. STZ ^ 78a]^V<H1 STZ 
? ^ tll2:^2l 6Al^V ^d^Ajo] ^ig-^ ^;^^v ^4 STZ ^<^?<HlAi^ cfl^^ (norma! )ic)- 3.6«1| ^>^5) 
<>1 '3-it7f -e-^^sjSi** ^-y^ ^ STZ f-<^^ 20»'fe11- It'H) nfel- zj- ^s) f^" ^5°) wl**V£4 4^1-21 

-^4-5^? (^i: ^3^^, cfli?, <?]>a- 37)1?)^S i4¥ai ?4i^ Sfl'a- ^** 1^ 2S| H^J:?}- 

f-<^*>5J4 (^o^^ 0.25ml, z]- 7l]^fl ^^). ^, cfl3:^ (Normal) ^ '3"^: cfl^^ (diabetic ) ^ 3^}^^ 
^uy :f-a^s)-^ji, i^2:^<Hl^ 30% 400 ^-g-^Jjof) «^Sf*> ^Bl«1!#5fp)-ols(GIibenclamide, 

^<^^1^) 3mg/kg* f-<a^5|-^ 0.01, ^<^^<>flfe 2+ 1. 5, lOmg/kg f^fl-^ofl ^-y- Aj-i^d* 

W-^^^^(PG1. PG5, PGIO). ^o]^ 6>4J, o}:^ :f.<sj 3)^6)]^ ^7]. .^^^1 ^ nvao] ofo.^ 

o):^ ^ 6Al^ ^^A]^ ^ Z]- 711^15] 51 El ^flf^H 1"^* 

*, <H|E))3 o).^ *H1 ^1^* ^^^.^S. l.Smls; l-sM* ^1|^*f55t4. ^^^^ t°-^* O.OSmls) ufB 

# (^-a^V)-^^ 4.000rpm, 4X:'>llAl 5^^V €^^el«H 1^* \« ^, ^1 1^ 'SI-* ^^*H ^1 

*S]4^'a^i (SOL, Ai* -g-Al-^)ofl s;^*H * l-iNl^Elll- ^ # #Aj4:go) ^pgg|.cg3,_ ^^^^^ 
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IS. Ij 









# t^l^E)lt(mg/dl)^ 


















196.7 ±10.3 


279.8 ± 9.2 


80.3 ± 7.4 


117.5 ± 7.0 


75.3 ± 5.1 


32.0 ± 3.7 




198.8 ± 3.3 


220.0 ± 8.5^ 


293.0 ±26.1 


375.0 ±31.1 ^ 


75.8 ± 5.4 


57.7 ±3.1^^ 




192.3 ± 2.3 


243.5 ±10.6 


293.3 ±20.6 


133.5 ±10.6* 


69.7 ± 2.5 


47.0 ± 5.2* 


PGl 


198.8 ± 5.0 


271.5 ± 7.8* 


290.3 ±17.0 


117.5 ±10.6* 


76.3 ± 5.5 


42.0 ± 5.2* 


PG5 


198.0 ± 5,4 


255.0 ± 7.1* 


292,0 ±25.5 


131.0 ± 9,9* 


76.7 ± 3.1 


39.7 ± 2.5** 


PGIO 


196.8 ±13.6 


262.5 ±10.6* 


292.5 ±16.3 


110.5 ±12.0* 


75.3 ± 4.5 


45.5 ± 4.4** 



a. ± S.E.M. (n=6)^ M-Bfi^ ^ 



b. PG 1: Img/kg 
c. 

e. 2^ ^9}^^^ik 

^ P< 0.05<^A-1 0.0^^ ^|.oi 

^ ^ p< 0.01 -Hl^i -n-^t!- 
* P< o.os'ifl'H "^inS^s) -B-sltl- *H 



(diabetic)^: 375.0mg/dl^Ai ^^2] 7ll#«}<^ -^-^Isl-^-g-* ^^*)-^cf. #el^#efDl-ol^s. ^c^^ 

2:-5-olu|. ol^a- /^l-iid^ ^^5-8: £^ 5f# ^o^ 0]^$] ^^]&^ 55-60% (^5 57.8%) ^^s\<>\ tfl 

S^-Hl cfltll Sl^ SlSiT4(P< 0.05). ^e] ^-a- A>iL\i ^«>1^<H1A-1^ #^11a#^^■l'l■<5lH. f-<^? 

jacl- fg-^l/l- Ji5J4. St!- Aj-iul Img/kg xfl^l lOmg/kg Afojoil 7^^} aj-g-oil rfl^} -8-^ 

l-a-Al* 214^1 #A^ol 5^^^ ^ ^ 5ti4. 



^71-^* -B-^Al?];^] ^5^al tfl^,^ (normal)S) ^Hl^o) 83.1g ^7}t}^x]^^, ^^i^ 

cfl^? (diabetic)Sl ^ 21.3gol ^7)-§H ^4'" tfla^-S-^ 74.4% a. 5^4. o]-^] tfl«l) 

^#e)-Pl.o]H -f-o^^oflAi^ #7]-^o] 51.2g^^Ai I:^^^^2^ ^i«f^ #7l-^^Hl nflgfl 36. 0%^] S)^ S.^ 



^eflriEfll-^ STZ cflS^4 cflS? ^Hl -H-s^Aj 01^ ^^ol7} ^i-^s^^l 

-f<Hl^ "g-iL tfl^^oilAi 57.7mg/dlS. 5§Aj. cfl2:^s] 32.0mg/dHl 80.3% Aj-^sJSit)-. ojoi] cflgfl #el iiJ!#e}-pf 
ojsl- ^o^t!- ^<H1A-1^ 47.0mg/dl^^ 'g-ir cfl^^Sl cflsfl 33.3%Sl ^dt J:41- t|Efi.flgJ4. oj&l^V 
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^1^ S.^^ ^>i\i ^<^?^l^i ^-a- A>3Lic! 5mg/kg ^"^S-Hl^i f^^j^l^ ^^o] 39.7mg/d 

15. 7}-^ ^^jl, lmg/kg4 lOmg/kg ■f-oj*<HMi 44 42.0mg/dl 4 45.5mg/dl^ 3.^ ^#e}t^l.o) ^ ^t:^ 



STz -fr^ 'g-i: ^«>fl^i 1-5-1 A>iidoi 



STZ* ^y^^A}t}c^ -g-i^l- -^^^Al^J ^^c^l tfl^fo^ 1-sl /l-3L\i^ 7H^1 kg^ 0.5, 1, 5mg ^^i\<^ -§-^^1 4^ 1 
4*1- 3)-§-* ^l^^l^i^. 6^^ SDTJ] ^5! «^ SO^B]* 9<att- Af^^rl-ol aj^A]^ ^ ^1^^ ^ 
6Al^V ^^A]?l :f 25T'>5l (STZ 91-^ Afivd ^^•^l^ii'l- ^^^^S. ^i^^ -B-^^^l?)^, 

Ai^v ^j^A]?]:! STZ ^ ^^^1- cfli^si I'a-* 1^ «o'-'S^ ^4. 

STZ ^ 30^]^o\] STZ -f-o^^ ^ cfl^^S) 6a]:lV o| ^^^> gTZ Jf-o^S<H)A^^ rfl 

^■S (normal)M4 S.oafl '3-i:7|- -^^5)$i(^^ ^<^]^ ^ STZ f^^Hl nj-el- z]- 

Jg^o] Hl^t].:£S. 5n>5^-si! cfA^7)] i:fli?, cfl;^^, 1-2) A}S.\1 ^<^^ 3711?) o.^ ^^JL, ^v}t\- 

l<a 231 14^^^V :^ol5l.^cl.(E^^ 0 25ml, 4 7|1^1 ^<U). ^, 'S^l- cflS? ^ -^i^ •^H^Sife 3 
^^=7^t> •f-<s^sl-^Jl. ^l^g. cfl^i^oilfe 30% §elo)ll^#e)# 400 ^-g-'^^'Hl ^^^tF Ssl^l-^nl-ols 3mg/kg 
# ^<^*>^^Pl, 1-21 AfjEid ^<^?<^fe 4 S'S- 0.5, 1. 5 mg/kg ^fl-^ofl 1-21 Afsid^ ^c^ty^t^ 

■p^o]^ Dfl<a c,}^ ^1- 4^^1^ ^^<^] € ^>-^2l <y:^ nMe]- ^1- Jf-o^ ^ 1a1:l> ^<^1 

6Al^V ^^il^l^ ^ ^T^, ^ ^A^^l;g ^1^^ Ol^y. ^^<HlA-li2l- sl^cf, 



[3£ 2 J STZ '-6'- ^ij ^I'^llA-l l-i?) Afitvlo] 







If t^a.$.i(mg/dl) 


tteHiBfltCmg/dl)" 


















237.2 ± 7.2 


291.6 ±12.5 


69.6 ± 2.9 


118.3 ±16.0 


68.6 ± 7,0 


146.0 ± 9.9 




246.4 ± 4.4 


258.0 ±10.5" 


205.7 ±19.1 


270.7 ±17.0" 


67.0 ± 9,4 


189,5 ± 9.3^ 




244.8 ± 4.8 


288.0 ±13.5* 


212.0 ±21.7 


134.3 ± 8.1** 


59.0 ± 7.1 


163.0 ± 9.9 


GP 0.5 mg/kg 


247.8 ± 1.3 


261.8 ±10.4 


204.0 ±14.7 


163.5 ± 9.2** 


76.2 ± 9.8 


161.5 ± 7.8* 


GP 1 mg/kg 


246.2 ± 7.2 


271.8 ± 6.2* 


207.0 ±23.1 


145.0 ± 7.8** 


71.4 ±12.8 


168.0 ± 9.8* 


GP 5 mg/kg 


247.8 ± 8.0 


271.7 ± 3.5* 


209.0 ±11.0 


141.5 ± 4.9** 


73.4 ± 9.3 


154.0 ± 8.5* 



a. igS ± S.E.M. (n=6)S. q-Efi^ ^ 



b. GP 0.5: 1-21 Afiia 0.5 mg/kg 

c. ^ 

d. 2^-^°V^2l ^ 5t 

e. 2^ -i-?}- 

^ P< 0.05<H]Ai ^^^-54^ -fr2l^V *>6) 



- 7 - 



^7||^S1 ^2003-0023232 



^ ^ P< O.0lofl>^i ^^S^l-sl ^S^t^ *l-ol 

* P< 0.05°11^i -n-2]^> *l-o] 

** P< O.Olofl^l ^^^^^ -^S]^ ^}o] 



^7] tflS*°fl^i 118.3mg/dl, ^it rfl^S-^l^i 270.7 mg/dl^ 4^ fg-^ 

4.3 mg/dl» q-B}^flo1 ^F^eMl 7j-5l-s]Sio.oj_ s-s-j A}iid* ^^^"^l^ii -g-^s] f^7]-oii ufe). 

^o] 163.5. 147.3, 141.5mg/dl ^o>;^, l-S] Img/kg f-<^ -g-^'^'^iS ^elSJ^s]-'')-'^!^ 3mg/ 



^-f^ 11.6g<5] ^7>«-H cfl2:5- 78.7% Ji5Ji^. 35^14, SelifflSel-^oi^ 

43. 3g ^7>«M ^^1- cfliSSj 79.6% ^^±S. 3]45l$icf. l-Stl 0.5mg/kg ■^•^^-HlAi^ cfl^:* 
J!fSl xfol7]- ^^^s]^l ^^M, Img/kg ^ Smg/kg^lAife x^3x^S] ^7}^3] 44 ~47%S.Ai cfl3:^4 
^ -B-^^^ Sife ^l-<*l7l- 9}^^9XmP< 0.05). 



^^^pq^o]] Sio^A-l^ c}]i^oll H]^ 189.5ing/dlS -^^=5^5] o.^ (P< 0.05), ^S] A). 

^^1-^)5 

sTz -B-^ 's-it ^'^I'^i ^i-a- A>iia ^ ^<i] Aj-i^d f-<^ 



STZl- 47j-^^>*>c,^ ^i:* -frl-Al?] :g^ofl c))*><^ ^-^-2}- ^Si\ ^}^^9] ±^ f-oi|ofl t.^^ ^W\7] ^n, 
91^ A}ivl Img/kg ^ 1-5^1 Al-ivi Img/kg -^"^^^ ^ 7l#^S Aj-jl ojAj. A>iia4 l-^l 45L^* ^^^j-oc^ Img 
/kgo] ^fl 7l-;^l cfs. S:^jo_s_ ^^SH ¥<^s>^cf. 5^^ SDTJl 32nl-5ll- 9<a:LV ■^Jlw] ^}At}<^ 

-^1?! ^ ^fl^* 16A]^V ^^A]7)j7, 28nH (STZ ^<^S)°flfe 9}^ 4i\d ^^-^l^^ifif ^^^^ 

AfSfi)- #^ xl-a- ^^^V ^ 6Al^> ^AiA]7lJl STZ ^ ^J^l- rfl^^S] fg-^ ^;g^r).5jcl-. ^pg wj-,^ o. y 

^ f--^ ^14. STZ ^-^^^ I'^'Hl nl-sf 4 i^^o] Hj^^l-H^ 4cH'a| <y§ 7ll ^C^-ir. tfl 

2:?. cfl2:?, Afivi 57fl?)o.5. i4ir:il ^ ^nfcf tH'g- I'y 2s\ 14^^V .^o^s)-^cj-(ec^^ 

0.25ml, z| 7)1^1 ^-a). ^, ^^1- tfl^S ^ 'ti^ cflS^<Hl^ 3^}- f'^^^V cfl^i^'Hlte 30% #e)<Hl 

400 ^-S-^-^^fl ^^^?}- 3mg/kg^- ^<:»^*>^j5.o1, Aj-^ia f-<^?'Hlfe 91^ Af^vj i^g 

/kg (PGl), 91^ A)-i\d 0.75 + Afiid 0.25mg/kg (PG0.75 + GP0.25), ^}S.\i 0.5 + l-s] Afiy 0.5 
mg/kg (PG0.5 + GP0.5). aVjcvI o.25 + l-i^l Aj-^t o.75mg/kg (PG0.25 + GP0.75), ^si] a}s.^ i^g/k 

g (GP1)# f^^^ofl 5-<^l ¥<=>^«)-^C]-. ^Olt ''ll^ '^f^^i^ ^1- 2]?i<Hl^ ^7f ^401 ^ dV^o] 

-y^* *?*l-5m-. -^ti^ ^ lAl^V Bio)!- ^^3>ji 6A].L> ^^a]^ ^ t<g-, ^ 3.511^5,1.^. ^ ^ 
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S\d Img/kg ^ A)-iid img/kg f-<^^^ ^ 7)^o.^ aj-jt oiaj- *5l /<.>i\i-i- ^^sfo^ Img/kgo) 5) 







If t^Si>i(mg/dl) 




















209.3 ±12.1 


271.0 ±14.6 


60.0 ± 6.6 


51.0 ± 3.5 


66.0 ± 3.2 


36.0 ± 7.2 




208.1 ± 5.8 


217.2 ± 1.9^^ 


223.5 ±45.2 


287.8 ±10.2^^ 


71.0 ± 4.1 


83.3 ±10.2^^ 




206.0 ± 3.4 


235.3 ± 6.4* 


222.7 ± 6.4 


124.5 ±14.4*** 


62.3 ±10.4 


63.8 ± 6.6* 


PGl 


209.7 ± 9.7 


249.3 ±10.3* 


221.5 ±20.5 


120.5 ±14.3*** 


69.8 ± 5.3 


58.0 ± 9.6* 


PG0.75+GP 0.2 
5 


204.0 ± 4.6 


251.0 ±12.5* 


223,5 ± 9.2 


124.8 ±22.6*** 


68.5 ± 6.8 


60.0 ± 7.2* 


PG0.5+GP 0.5 


213.1 ± 4.9 


266.3 ±11.8* 


222.5 ±17.7 


122.8 ±13.1*** 


71.5 ±11.0 


57.3 ± 6.8* 


PG0.25+GP 0.7 
5 


210.8 ± 4.2 


255.7 ±11.6* 


221.5 ± 3,5 


127.0 ±18.4*** 


72.5 ± 6.9 


53.3 ±10.2** 


GPl 


209.7 ± 8.2 


264.7 ± 6.0** 


224.0 ±11.3 


111.5 ±13.2*** 


69.0 ± 6.2 


53.3 ± 6.7** 



a. ± S.E.M. (n=6)^ ^^^S. ik 



b. PGl: <?]>a- A}S.\^ 1 mg/kg, GPl: a}s.^ i mg/kg 

c. ^-1 

d. 2^ ^<?V^a1 

e. 2^^'iV^el ^ik 

^ p< o.o5oii'<-i ^^a-s^^i -B-^t!- *>ol 

^ ^ P< 0.01°1lAi ^^^s^s] -^oj^V ^).o) 

* p< o.05<^^i ^a-it 5-451 ^}o] 
** p< o.oiofl>^i 'S-iiS^-^ -^^^ 



^7] S.33] ^^o\] oXo]X] Jg^V rfl^^o] 51.0mg/dl. cfl^^o] 287.8mg/dl£^i 44 ^^j" fg-^ ^^If- 

#e1si!€e1-'^l-<^l^l- ^<^^ cfl2:?o)l^ife 124.5mg/dlS.^i nfl2:?2l 43% ^t'^S 4«1-5)5i 
4. <^1<=H| «l«f|, -y-^ Img/kg* ^c-I^V 120.5mg/dia] t<^^ M-tl-vflo^ i^^ $]=l-4 H]^^ :^£o| 

4«1- a^l-l- ^-Efifl^^o^, l-fij Afivi Img/kg^ f-oit!- ^-f 111.5mg/dl5.Ai 7>^J- -t-=t^^> f^" ^E)- 
^Sicf. i-a-li- , til^-H] ^o^^Siol i-^ -B-A}t> 1^ 7^t} ^i-^o] ojio^ji (t 

^ ^± 97.7mg/dl). ol*^ £^ Sel^l-Et'^l-olS.S] ;g-fsl- h]^^ ;g£.sl f^- 7^*1- ^^-8-^ i^Ej-iflo^cf. 



St!- f'^V^oi] o;ioiA^^ ^jAj. cfls^e] 61. 7g #7l-*>5^:^]nV, ^^i^ tfl^?^ ig^ 9.1g f^7l-eH ^j^i" cfli 
-5^4 85.3% 4:t€ ^If^ ^7}^-i: ja^cf. ::ie-1i4 a]s cflS^ollA-l^ 29.3g<:'l f=7}-«>o^ tll^54 o.o]aio] s> 
•^l^l- SiSi4 (P< 0.05). ojo)) Ulsll o]^ Al-iuj f-<H^4 ^^1 4it\i* ^o^tlV ^fl 7l) 5<H)Ai^ 5 
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% Dj'L'-^ ^^^S. ^iiL cfli?4sl ^}o]7} 9XSi^^ 1-^] Img/kg ^<^^<Hl^ife cfl2:?2l 89% ^^^S. 



^•^^^1^^ ;g^o|l^ cfli5<H]A-1 83.3ing/dlS. cfl^^-s] 36.0mg/dHl a)5|l 131% <^1<^1 

f-o^S- (PG 1) ^ Afiui 0.75 + l-s] 0.25mg/kg (PG0.75 + GP0.25), ><l-iVi 0.5 

+ 1-5.1 A}^x^ 0.5mg/kg (PG0.5 + GP0.5)^o^?o]]Ai^ ^e^iffll-El-cHs ^<^?^ wj^^V ^^^S. f^^J^l^ 
* ^hrhA]^ (p< 0.05), A>i\i 0.25 + *5l Afivl 0.75mg/kg (PG0.25 + GP0.75). A}SL\^ Im 
g/kg (GPl) <HlAife g-al^l-efi^M^ Ji^s ^j-^ f'^^^l^ ^± Jl41- M-^l-iflfe ;g^oi sis^ 0.14 §2l'a#e|-DHH 



A] 0^16 



^ijols. -y^V ^If^ f^7)- ^ x)^ ^=g^cHl cfl^V AfiViSj S.^^ A)^«}5^4. SD^l 
ll^^V ^-g-Al?^ 197.9gol ^ ^1- ^^ofl Al-g-«>Scf. ^#011 nl-El- ^+3)^ (randomized complete bloc 

k design)-^! ^«fl e^l-e^-i^i 47|]S-^5. H-¥i. 3^f5]^ *> ?)lol^l<^l ^3. ^}^t}^^^ sfl-^ ^oo] ^a]6\] gfltg- 

4^ ^^1- l-a 241 ^-^Sf^cfC^c^^ 0.25ml, 7))^) ^°^). ^, ^^^V cfl^^CnormaD^ll^ ^J^J" ^} 
S. ^ f-fl-T^ f-oi, cfli5(high fat)^]fe 17.5%S1 e^-^(>a-^^xl)l. Aj-sLSf 41^ 2L^] 

»S- Al-S ^ f^^^ f.<^. Aj-iwl ^'^iS'Hlfe Jl^^l'S- l-ii) Aj-iid Img/kg (GPl) Sfe l-i^l 43EVi 

0.5 + Aj-ivi O.Smg/kg (GP0.5+PG0.5)* ^-^-^ofl ^<^*>5^cf. ^» Aj^oj^^e^ oj^o^dI-^ A} 



^I'S-?! ef^l- 17.5% ^-a-^V 31^1 «j- Af^^ ;^fl^*l-^Ai 4^ :§.o}- 10^ 23] o]^ ^ l-s] Afii^i^ ^c^^ 
♦ S4 ^ 5<H1 i^-E^vfl^cf. ^1^ f^7]- ^ A^4]^ofl ^*}. cg^t.^- #3}ti 13(^4), ^^^J- cJlS^^ 4^ ^<?1 i§ 
5 104. 6gS] ^71-71- SiSS.^«], ^^^^^ ^fl^j'a- 464.0g^S. 7]-^J- ^9k^. ^o] s.^^ ^7}^^] tfltt 

cfla^Sl A^ol Jl#^ 22.54SAi 7^1- ^Xti, Jl^l"?)- cfl3:^ol 34.43^^ 7pJ- ^SJ:t:f. Jg^l- tf{2i^$] aIo] 
100%^ Jl^lU- cfl^^S] A^o] J:^^ cfl^?<Hl H)Sfl 52.7%7]- #7}-t!- U^]^. 3.^]''^ ^o) 

377.6-9.^ 7}^ dl altsi] ^7l-7> 130.1g^S. 71-^ ^7) nfl^olcf. A}^^-^ Img/kg ^<^?!- ^ 
(GP 1)4 1-514 oj-a- Ali'd^ ztzj- 0.5mg/kg ^^*H ^^5- (GP0.5+PG0.5)<H|Ai^ ^7].o,] 01 

o] Ji;^lWo> i:fl^-2-oll H)5|| 4^1- U.lgol lie.Og ^ 3.8gol 126.3g^: M-4MlSiA4, ^^1 ^^#1^<^) tfl^H 
-ij'^l ll-i:^ ;^l'tl-*l-^, (GP 1)4 (GP0.5+PG0.5) S.^ JE^l'^'- tfl^r^Mc} 22% o]^ 7^^^ 29.344 29.46^ 

i4Efifloi, Ajo] jL-i-ofl ojo^A^^ 3.^ tfl^i^ofl ai«}| ?h4i5>s^c^ GP ^^^^ gp4 pg-^^od 4^ 401 £ si 

^0.5. 44icjt4. 
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[S. 4] 





m t7F 






^^^^ 


104. 6± 5.3 


464.0 


22.54(100%) 




130,1±2.4 


377.6 


34.43(152.7%) 


GPl 


116.0± 5.2 


395.4 


29.34(130.2%) 


GP0.5+PG0.5 


126.3±3.5 


428.8 


29.46(130.7%) 



a. GPl: ^}S.\i 1 mg/kg, PG0.5: t!^ '^l-i^d 0.5 mg/kg 



b. ^5 ±S.E.M.(n=6)^^ Sa)^ ^ 

c. ^o] [^^ f'7>(g)/^ ^#l^(g)] xlOO 



tfl2:^<»fl Hl«fl 28.5mg/dl7]- ^7}^ 96.7mg/dl<^l #^j5]Si4. :2ei»4 Al-ivii- ^m7Ms. 
^o) ^y}^^o_T^^ o]^ jixjaj- cfl^^o^l H)«fl -B-3jAj o;[^ ^i.ol7> ^a^-S)^^] 1 mg/kg -g-^ 

^Hl^i a.ii]i>,Efls. j^^oii cfltl-^i^sl <^*j:^7ls] ^^s. il-ycf. nem, f^Aj^i^o] jixlHj- cfl^^- 
"HMi cfl2:5-cH] H)SD 85.0%7)- #7>^V 71.3mg/dl* M-EfxflSi o.Bj f-s] Afiw) Img/kg* ^<^t!- (GP 1) 4 
6.4mg/dl, 1-51 A>iia 0.5mg/kg2F -il^ Afii-i 0.5mg/kg^ ^-f (GP0.5+PG 0.5) 42.8mg/dlS.A^ a. 









(mg/dl)" 


(%r 


(mg/dl)" 


i%Y 




68.2±3.4 


100.0 


38.3±7.2 


100.0 




96.7±6.4^^ 


141.8 


71.3±9.3" 


185.0 


GPl 


86.8±4.4 


127.3 


46.4±8.2 


121.1 


GP0.5+PG0.5 


88.5±4.4 


129.8 


42.818.6 


111.7 



a. GPl: Afi^a 1 mg/kg, PG0.5: 91-^ A)-jL\i 0.5 mg/kg 



b. ±S.E.M.(n=6).2.^ iLA]^ 5J: 
^ ^ P< O.OloflAi ^^^S^S] S>ol 

"P< 0.01<HlAi J7^1«J-S3)-£] -^Slt!- 

4 ^5±a^^*l-S ^El-iflXJn, z|- sg^^l^Vs] *}o]o)i cfl^v ^e]^ <?l5(l<H:£(unpaired) 

t-^^<Hl P §1:0) 0.05 ol^r>o] ;g o.^ o.o]8l- ^ o.^ 

^t}S.S. l-Sjo] A>iid* Cf^ A>.g.S}.Jl, Ol^o^ Aj-ild* Al..g.^)-^ ;g o. «l-g-0.^ AfiiaS) *J-'g-is:A^ 
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^± ^ ^^^^1^ ^± sLsj-i- ^ safe 



(57) ^^S) 
1. 

-^>7l ^^-^-^1 ^ 0^4*^0^ l-^-?.<4 7>-g-?-S. M-^ 4^ ^ 7>-g-¥-l- afe 



s. o]^o]^ t}^ <il^ afe l-^ls-¥-Ei ^>i\i-i- ^#«|-fe 

^ll*J-<^ Si<H^i wjo]^^^ H^^^lfe Amberlite XAD-2 Sfe Amberlite XAD-4'?] ^-i- ^^.^^ *>fe 

SEfe ^1 2«J-s] i4e^- -y^oj A|.3L\i ^/afe >l] Sfe 2*J-fil 'fj-'gofl afel" l-^ls^ a} 
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£^ 1 



01 01^^ Ia$^4=;^l5 0|SS.^ 
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